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Poor quality of sleep may increase burden of hypertensive patients and worsen quality of life. Recognition of 
individuals’ sleep quality and its related factors might benefit the outcome of hypertension management. The 
purpose of this study was to investigate the association between depression and sleep quality among 
hypertensive patients in rural community. A cross-sectional, correlational study design was performed with 
149 accidental samples at two public health care areas. Instruments included Depression Anxiety Stress 
Scale 42 and Pittsburgh Sleep Quality Index. Almost 78% of participants experienced mild to moderate 
depression and 98.7% of poor sleepers were identified. Significant determinants of sleep quality were 
exercises and type 2 diabetes mellitus (DM). Depression was associated to sleep quality but was not 
identified as a determinant. This study suggests future interventions should be directed to increase regular 
exercises and controlling co-existing disease particularly type 2 DM should be developed to improve sleep 
quality. 
 




Kualitas tidur yang buruk dapat memperberat beban pasien hipertensi dan menurunkan kualitas hidup. 
Mengidentifikasi kualitas tidur individu dan faktor-faktor yang terkait dengannya dapat membantu 
meningkatkan hasil dari manajemen penyakit hipertensi. Penelitian ini bertujuan untuk menginvestigasi 
asosiasi depresi dan kualitas tidur pada pasien hipertensi di daerah pedesaan. Desain penelitian menggunakan 
pendekatan potong lintang dan deskriptif korelasi dengan 149 sampel insidental pada wilayah kerja dua pusat 
kesehatan masyarakat. Kuesioner yang digunakan yaitu DASS-42 dan PSQI. Hampir 78% partisipan 
menderita depresi ringan hingga sedang dan presentase kualitas tidur buruk sebanyak 98.7%. Faktor 
determinan yang signifikan adalah olahraga dan DM tipe 2. Depresi berhubungan secara signifikan dengan 
kualitas tidur, tetapi tidak teridentifikasi sebagai faktor determinan. Penelitian ini merekomendasikan 
dilakukannya intervensi untuk meningkatkan kegiatan olahraga yang regular dan pengontrolan penyakit 
komorbiditas terutama DM tipe 2 untuk meningkatkan kualitas tidur. 
 





More than 1 billion people worldwide living with 
hypertension, predominantly in low- and middle-
income countries (World Health Organization 
[WHO], 2019). This disease is a major cause of 
early death and as a risk factor for cardiovascular 
diseases such as chronic and coronary heart disease, 
stroke, and other complications including heart 
failure, visual and renal impairment, retinal 
bleeding, and peripheral vascular disease (WHO, 
2011). Hypertension contributes a serious burden to 
the society and families (Zhang, Chen, Guan, & 
Zhang, 2015). WHO (2019) mentioned that 1 over 4 
men had hypertension which may threaten the 
family’s financial condition if the disease is suffered 
by the head of the family. In the US, it costs $48.6 
billion each year. This amount includes the fee of 
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health care services, drugs, and absence from work 
(Centers for Disease Control and Prevention, 2016). 
Ministry of Health Republic of Indonesia (2019) 
stated that the cost of hypertension has increased 
every year, from 2.8 trillion in 2014 up to 4.2 trillion 
rupiahs in 2018. 
 
There are many factors leading to hypertension and 
may have different characteristics among countries 
and even vary between rural and urban areas of the 
identical place (Rani, Mengi, Gupta, & Sharma, 
2015). For instances, patients with hypertension in 
the rural had lower detection and drugs use than 
their urban counterparts (Li et al., 2017). 
Approximately, more than two-thirds of Indonesian 
population have hypertension but they are unaware 
that suffering from this disease, 32.3% of them did 
not regularly take drugs and even worse 13.3% did 
not take medication. Some reasons for not taking 
medication are feeling healthy (59.8%), irregular 
visits to health care center (31.3%), taking 
traditional medicine (14.5%), using other therapies 
(12.5%), forget to take medication (11.5%), cannot 
afford medicine (8.1%), side effects of drugs (4.5%), 
and hypertension drugs are not available in health 
care center (2%) (Ministry of Health Republic of 
Indonesia, 2019). 
 
The incidence of hypertension is higher among 
individuals with depressive symptoms (Ma & Li, 
2017). The prevalence of depression among 
hypertensive patients were from 26.6 to 41.7% 
(Ademola et al., 2019; Mahmood et al., 2017; 
Prathibha, Varghese, & Jincy, 2017). Study showed 
that the prevalence of depression in elderly patients 
with hypertension living in rural areas was higher. 
Low educated and income, rarely hold medical 
insurance, poor health, and mental status were the 
causes of more prone to get depressed (Ma et al., 
2015).  
 
Hypertension and depression may create a vicious 
cycle (Xue et al., 2017). Despite its high existence 
and effect, depression is commonly not being 
noticed by healthcare professionals, and patients do 
not get proper treatment adequately, which may not 
only influence their quality of life (QoL), but also 
can affect the management of their disease (Meng, 
Chen, Yang, Zheng, & Hui, 2012). 
 
Patients with depression have a tendency to have 
sleep problems, characterized by difficulty 
falling/staying asleep and early awakening (Göder et 
al., 2016; Li, Wu, Gan, Qu, & Lu, 2016). Sleep 
quality is considered lower in patients with 
hypertension (Xu et al., 2016). The prevalence 
ranges from 38.2 to 55.7% (Bruno et al., 2013; 
Hanus, Amboni, Rosa, Ceretta, & Tuon, 2015). 
Appropriate sleep duration is necessary to maintain 
body function, lower the prevalence of obesity, 
metabolic syndrome, and to avoid adverse 
cardiovascular and cerebrovascular events (Chaput, 
McNeil, Despres, Bouchard, & Tremblay, 2013; 
Kobayashi, Takahashi, Deshpande, Shimbo, & 
Fukui, 2011). Apart from the duration, sleep quality 
is important aspect of sleep as well, especially its 
relationship with cardiovascular outcomes (Lo, 
Woo, Wong, & Tam, 2018; Ma & Li, 2017). 
 
Research depicted the detail characteristics of 
patients with hypertension in relation to sleep quality 
in rural areas of Indonesia, particularly in Central 
Sulawesi is limited. This study was to address the 
prevalence of self-rated sleep quality and its related 
factors in people with hypertension including 
depression. The authors hypothesized the 
demographic variables, health-related 
characteristics, illness-related characteristics, and 
depression had association with nocturnal sleep 
quality. Understanding the prevalence of sleep 
problem and its determinants in hypertensive 
patients, however, is imperative to assist in the care 
of planning regarding this aspect in order to have a 




This study used descriptive correlational design with 
cross-sectional approach. Accidental samples were 
recruited from two public health care areas in 
Central Sulawesi, Indonesia. Data collection was 
started from July to August 2018. The inclusion 
criteria were patients with hypertension more than 
one year as diagnosed by physician based on 
International Classification of Diseases (ICD) Ninth 
Revision, adult (aged 18 years or older), can 
communicate in Bahasa Indonesia, and consent to 
join the study. Participants diagnosed with sleep 
disorder before their diagnoses of hypertension and 
pregnant women were excluded from this study. The 
G*Power software version 3.1.9.4 (Faul, Erdfelder, 
Buchner, & Lang, 2009; Faul, Erdfelder, Lang, & 
Buchner, 2007) was used to determine the sample 
size. By generating regression analysis test with a 
medium effect size of 0.15 (Cohen, 1988), an alpha 
level of 0.05, a power of 0.8, and 14 predictors, thus, 
the minimum sample of 135 subjects were needed to 
obtain enough power to detect significance variance 
contributed to the sleep quality outcome variable by 
the important correlates. However, the total number 
of subjects recruited in this study was 149 (response 
rate=100%). 
 
Demographic variables, health-related 
characteristics, and illness-related characteristics 
were collected using a self-designed form. 
Demographic variables data included age, gender, 
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occupation, religions, and tribes. Health-related 
characteristics included smoking, body mass index, 
exercise, and alcohol consumption. Illness-related 
characteristics included stages of hypertension, 
medications, duration of diagnosis, and comorbidity.  
 
PSQI was utilized to measure sleep quality. There 
are 7 components: Subjective sleep quality, latency, 
duration, efficiency, disturbances, the use of sleep 
medications, and daytime dysfunction. Of 24 
available questions in total, 19 self-rated questions 
will be used to obtain the global score, while 5 last 
questions rated by roommate/bed partner (if 
available) only as additional clinical information. 
Each of 7 component scores ranged from 0-3, thus, 
the lowest possible global sleep score is 0, while the 
highest is 21. A global sleep score starting from 6-21 
indicates poor sleep quality over the past month 
(Buysse, Reynolds, Monk, Berman, & Kupfer, 
1989). Psychometric analysis of the PSQI revealed 
good reliability (internal consistency) in 
hypertensive population, ranging from 0.76-0.80 
(Hsu, Chen, Ho, & Lin, 2018; Kara & Tenekeci, 
2017). Bahasa Indonesian version of PSQI has been 
used previously, with a Cronbach’s alpha of 0.76 in 
heart failure patients (Lainsamputty & Chen, 2018). 
 
Depression was measured by the subscale of 
Depression Anxiety Stress Scale (DASS-42). This is 
a self-administered scale to assess individuals’ 
symptoms of psychological states (depression, 
anxiety, and stress), which consists of 42 questions. 
Each subscale has 14 questions (depression: No. 3, 
5, 10, 13, 16, 17, 21, 24, 26, 31, 34, 37, 38, 42; 
anxiety: 2, 4, 7, 9, 15, 19, 20, 23, 25, 28, 30, 36, 40, 
41; stress: 1, 6, 8, 11, 12, 14, 18, 22, 27, 29, 32, 33, 
35, 39). All questions have 4 rating scales (answers), 
from 0 (did not apply to me at all to 3 (applied to me 
very much, or most of the time) and the range  of  
possible  scores (each scaled) is 0-42. The normal 
range scores are 0-9 (depression), 0-7 (anxiety), and 
0-14 (stress). Scores greater than these ranges 
indicate individuals’ having psychological problem 
from mild to extreme level. This questionnaire is 
free to use, therefore, permission is not required. 
Moreover, no special skills are needed to administer 
it (Lovibond & Lovibond, 1995). DASS-42 has been 
translated and validated into Bahasa Indonesia 
version by Damanik (2011) with the Cronbach’s 
alpha of 0.95. The internal consistency reliability for 
this scale and its short-form (DASS-21) in studies 
with hypertension as one of the major comorbidities 
were very impressive with Cronbach’s alpha in the 
range of 0.84-0.86 (Nordin, Kaur, Soni, Por, & 
Miranda, 2017) and 0.82-0.92 (Allabadi et al., 
2019).  
 
This study protocol was approved by the ethical 
committee of the public health care (No.: 
440/08.08/SI/PKM-PD/VIII/2018). Eligible patients 
were referred from the physicians or nurses during 
patients’ visit. The study aim and procedure were 
explained in detail. If willing to join, potential 
participants were contacted by researcher or research 
assistants individually. Confidentiality and privacy 
were assured and written informed consent was 
obtained before completing the questionnaires. 
Participants were free to withdraw if they felt 
uncomfortable or had any issues at any time. Data 
were collected via face-to-face structured interviews 
to complete questionnaires. The interview provided 
additional information for interpreting the data. 
 
The data were analyzed using IBM SPSS version 23 
for Windows (IBM Corp, Indonesia). The 
descriptive statistics included means, standard 
deviations, frequency distributions, percentages, and 
actual range were generated to describe all variables. 
The Mann-Whitney U-Test and Kruskal-Wallis H-
Test were used for statistical inference. Spearman 
correlation coefficients were employed to examine 
the correlation of sleep quality scores with the study 
variables. Hierarchical multiple regression analyses 
was conducted to identify the determinants of sleep 
quality. Prior to regression analysis, 
multicollinearity assumption was assessed by 
examining the variance inflation factor (VIF) and 
tolerance for all predictors involved in the model. 
Basically, tolerance is the reciprocal of VIF (Kellar 
& Kelvin, 2012). The values of tolerance lower than 
0.1 were the indicators of possible multicollinearity 
(Polit & Beck, 2012). The tests in all variables 
showed that the highest VIF was 1.04 and the lowest 
tolerance value was 0.96 indicating no 
multicollinearity assumption was violated. A level of 
alpha significance was set at 0.05. 
 
Results  
Participants’ Characteristics  
 
Information regarding demographic variables, 
health-related characteristics, and illness-related 
characteristics are shown in Table 1. Mean 
participant age was 50.21 (SD=10.26 years); a 
majority were female (62.4%), farmers (65.8%), 
Muslim (64.4%), and Bugisnese (36.2%). 
Participants had a mean BMI of 25.25 (SD=4.33 
kg/m
2
), while mean duration of disease was 6.11 
(SD=4.38 years). About 73.8% of participants were 
non-smokers and not regularly doing exercise 
(85.2%). The majority (86.6%) was in group of 
patients who did not drink alcohol. Group of stage I 
was more dominant (70.5%), than those in stage II 
(29.5%). Regarding daily antihypertension 
medication use, 92.6% of participants took calcium 
channel blockers (CCBs), meanwhile the rest used 
angiotensin-converting enzyme inhibitors (ACEIs). 
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About 53% of participants had hyperuricemia and 
4.6% suffered from type 2 DM. 
 
Table 1. Demographic Variables, Health-








Age in years 50.21±10.26 25-73 
Gender 
  56 (37.6%) 
  93 (62.4%)  
Male 
Female 
Occupation    
  98 (65.8%) 
  44 (29.5%)  
Farmer  
Entrepreneur 
Others     7 (4.7%)  
Religions   
Muslim   96 (64.4%)  
Christian   43 (28.9%)  
Hinduism   10 (6.7%)  
Tribes   
Bugisnese   54 (36.2%)  
Javanese   22 (14.8%)  
Lomboknese   20 (13.4%)  
Pamonanese   43 (28.9%)  
Balinese   10 (6.7%)  
Smoking   
Yes   39 (26.2%)  
No 110 (73.8%)  
BMI  25.25±4.33 17-38 
Exercises   
Yes   22 (14.8%)  
No 127 (85.2%)  
Alcohol  
Yes   20 (13.4%)  
No 129 (86.6%)  
Hypertension 
Stages   
I 105 (70.5%)  
II   44 (29.5%)  
CCBs   
Yes 138 (92.6%)  
No   11 (7.4%)  
Duration of 
Disease        6.11±4.38 2-26 
Hyperuricemia   
Yes   70 (47%)  
No   79 (53%)  
Type 2 DM   
Yes     7 (4.7%)  
No 142 (95.3%)  
Note: BMI=Body Mass Index; CCBs=Calcium Channel 
Blockers; DM=Diabetes Mellitus. 
 
Distributions of Depression Scores 
 
Depression scores ranged from 4 to 20, with a mean 
of 11.55 (SD=2.75). Based on the scoring 
interpretation, 84 (56.4%) of the participants had 
mild depression, 33 (22.1%) were normal, and 32 
(21.5%) experienced moderate depression. No study 
participants had severe and extremely severe 
depression (see Table 2). 
 
Table 2. Distributions of Depression scores 
and Categories (n=149) 
Variables 






Depression     11.55±2.75 0-42 4-20 
Normal   33 (22.1%)   
Mild    84 (56.4%)   
Moderate    32 (21.5%)   
Severe     0 (0%)   
Ext. Severe     0 (0%)   
Note: Ext.=Extremely. 
 
Self-Reported Sleep Quality Components and 
Global Scores 
 
The mean global PSQI score was 10.62 (SD=2.39, 
with actual score range = 5-17). Using a cutoff point 
of 5 (Buysse et al., 1989), only 2 (1.3%) participants 
were identified as good sleepers, while majority, 147 
(98.7%) participants had poor sleep quality. The 
mean sleep component scores ranged from 0.73 
(SD=0.91) to 2 (SD=0.67), where habitual sleep 
efficiency was the lowest mean score and sleep 
latency as the highest (see Table 3). 
 
Table 3. Sleep Quality Components Scores of 
the Study Participants (n=149) 
 
Variables 






Global PSQI 10.62±2.39 0-21 5-17 
SL   2.00±0.67 0-3 0-3 
SDis   1.93±0.26 0-3 1-2 
SSQ   1.86±0.57 0-3 0-3 
DD   1.85±0.52 0-3 1-3 
SD   1.23±0.56 0-3 0-3 
USM   1.05±0.59 0-3 0-3 
HSE   0.73±0.91 0-3 0-3 
Poor Sleepers 147 (98.7%)   
Good Sleepers      2 (1.3%)   
Note: SL=Sleep Latency; SDis=Sleep Disturbances; 
SSQ=Subjective Sleep Quality; DD=Daytime 
Dysfunction; SD=Sleep Duration; USM=Use of Sleeping 
Medication; HSE=Habitual Sleep Efficiency. 
 
Associations between Demographic Variables, 
Health-Related Characteristics, Illness-Related 
Characteristics, Depression, and Sleep Quality 
 
Gender, occupation, religions, and tribes were not 
associated with sleep quality. Among categorical 
data of health-related characteristics, only exercises 
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was associated with sleep quality (p=0.032), but not 
smoking and alcohol consumptions. In addition, 
sleep quality was associated with two illness-related 
characteristics i.e. use of CCBs and type 2 DM 
(p=0.035, p=0.012, respectively). Neither 
hypertension stages nor hyperuricemia was 
associated with the sleep quality (see Table 4).  
 
Table 4. Differences in Global Sleep Score by 
Demographic Variables, Health-Related 
Characteristics, and Illness-Related 
Characteristics (n=149) 
 
Variables Mean±SD p-value 
Gender  0.093 
Male   10.21±2.43  
Female     1.93±0.26  
Occupation  0.470 
Farmer    10.61±2.52  
Entrepreneur   10.64±2.19  
Others   10.57±2.23  
Religions  0.108 
Muslim   10.71±2.45  
Christian   10.72±2.35  
Hinduism     9.30±1.77  
Tribes  0.156 
Bugisnese   10.48±2.51  
Javanese   10.77±2.88  
Lomboknese   11.25±1.71  
Pamonanese   10.72±2.35  
Balinese     9.30±1.77  
Smoking  0.279 
Yes   10.28±2.66  
No   10.74±2.30  
Exercises  0.032* 
Yes     9.45±3.11  




Yes   11.05±2.61  




I   10.58±2.34  
II   10.70±2.55  
CCBs  0.035* 
Yes   10.74±2.34  
No     9.09±2.74  
Hyperuricemia  0.688 
Yes   10.70±2.37  
No   10.54±2.44  
Type 2 DM  0.012* 
Yes     8.57±1.51  
No   10.72±2.39  
Note: *p<0.05; **p<0.01; Group comparison was tested 
by Mann-Whitney U-Test and Kruskal-Wallis H-Test, as 
appropriate; CCBs=Calcium Channel Blockers; 
DM=Diabetes Mellitus. 
 
Table 5 displayed the association between 
depression with nocturnal sleep quality that was 
examined by Spearman correlation coefficients. The 
result indicated a significant but weak negative 
relationship (r=-0.20, p<0.05). Depression also had 
similar relationship with two sleep quality 
components: Sleep latency (r=-0.18, p<0.05) and 
daytime dysfunction (r=-0.25, p<0.05). The other 
five components were not significantly correlated 
with depression, with coefficient correlations ranged 
from -0.13 to 0.03 (p>0.05). Age, BMI, and duration 
of disease had no significant correlation with sleep 
quality and its components (r=-0.12 to 0.70, p>0.05). 
 
Table 5. The Correlations between Major 
Variables and Sleep Quality (n=149) 
 
Variables Age BMI Duration Depression 
Global PSQI -0.06  0.02  0.70 -0.20* 
SL -0.00  0.02  0.08 -0.18* 
SDis -0.12  0.04  0.04 -0.13 
SSQ -0.01  0.14  0.04 -0.07 
DD -0.03 -0.04  0.05 -0.25** 
SD -0.03  0.01  0.04 -0.12 
USM -0.01  0.01 -0.03  0.03 
HSE  0.04 -0.05  0.08 -0.08 
Note: *p<0.05; **p<0.01 level (2-tailed); Coefficient correlation 
and p-values were calculated by Spearman Correlation; 
SL=Sleep Latency; SDis=Sleep Disturbances; SSQ=Subjective 
Sleep Quality; DD=Daytime Dysfunction; SD=Sleep Duration; 
USM=Use of Sleep Medication; HSE=Habitual Sleep Efficiency; 
BMI=Body Mass Index, Duration=Duration of Disease. 
 
Determinants of Self-Reported Sleep Quality 
 
Overall, there were four variables, namely exercises, 
use of CCBs, type 2 DM, and depression, were 
significantly different to global sleep score. Then, 
these variables were involved into multiple 
regression analysis to determine significant sleep 
quality variables. Results revealed that, among these 
four variables, two were identified as statistically 
significant determinants: Exercises and type 2 DM. 
Together, all these variables accounted for 11.4% of 




Table 6. Multiple Regression Model of 
Determinants on Self-Reported Sleep Quality 
(n=149) 
 
Predictors B SE t R2 
R2 
Chg. 
Model 1      
(Constant) 10.82 0.21    
Exercises  -1.36 0.54  -2.51*  4.1   4.1 
MModel 2      
(Constant)   9.72 0.73    
Exercises  -1.21 0.54 -2.24*  9.6   5.5 
CCBs   1.27 0.73  1.73   
Type 2 DM  -2.06 0.89 -2.31*     
MModel 3      
(Constant) 11.09 1.09    
Exercises -1.12 0.54 -2.08* 11.4   1.8 
CCBs   1.23 0.73  1.68   
Type 2 DM  -2.15 0.89 -2.42*   
Depression  -0.12 0.07 -1.69   
Note: *p<0.05 level (2-tailed); Analyzed by enter method; 





Poor sleep quality occurred among 98.7% of the 
study participants. The significant determinants of 
sleep quality were exercises and type 2 DM. There 
was a statistically significant difference in sleep 
quality between the CCBs and non-CCBs groups. 
However, it was not an important determinant of 
sleep quality. Depression had a correlation with 
sleep quality, but was not a determinant. No 
significant differences in sleep quality were seen in 
demographic variables including age, gender, 
occupation, religions, and tribes; health-related 
characteristics including smoking status, BMI, and 
alcohol consumption; illness-related characteristics 
including hypertension stages, diagnosis duration, 
and hyperuricemia. 
 
The prevalence of poor sleep quality (98.7%) was 
comparable to the Sakinah, Kosasih, and Sari (2018) 
study of 79 hypertensive patients (94.6%). It is much 
higher than study by Lu, Chen, Wu, Chen, and Hu 
(2015) among 4144 adult Chinese males with 
hypertension (15.3%) and Hanus et al. (2015) study 
with 280 hypertensive participants in Brazil 
(55.7%). In recent years, sleep problems and 
prevalence of hypertension were increased. Studies 
revealed association between subjective sleep 
quality and hypertension, including those with high 
risk (Bruno et al., 2013; Lo et al., 2018). Li et al. 
(2017) suggested hypertensive patients should have 
a better sleep condition, as it can contribute to 
improve the blood pressure. 
 
Regarding the components of sleep quality, 
participants gave the highest mean score to sleep 
latency (duration needed to initiate sleep), which is 
consistent with the findings reported by Chen, Clark, 
Tsai, and Lin (2010) in heart failure patients, where 
hypertension was the major comorbid in their study. 
However, in Zhao, Fu, Ren, and Luo (2018) study, 
subjective sleep quality score had the highest score 
in different groups of blood pressure rhythm among 
Chinese patients with hypertension. A common 
sleep problem, insomnia, which has symptom of 
trouble initiating sleep (poor latency of sleep), 
through the mediation of hypertension is associated 
with an increased risk of cardiovascular diseases 
(Sofi et al., 2014). The co-existing between 
insomnia and hypertension may be explained by the 
excessive activity of sympathetic nervous system 
and hypothalamic-pituitary-adrenal axis or HPA, 
marked by the overproduction of catecholamine, 
cortisol, and adrenocorticotropic hormones 
(Riemann et al., 2010). 
 
Mild to moderate depression was prevalent in 77.9% 
of the participants. The prevalence of depression in 
this study, however, were higher than reported in 
Hamrah et al. (2018) study with 234 hypertensive 
outpatients (58.1%). In this study, depression was 
not a determinant of sleep quality, but it had 
negative and weak correlation with global sleep 
score, sleep latency, and daytime dysfunction. This 
finding is incongruent with previous study who 
found sleep quality was positively correlated with 
depression in hypertensive patients. Sleep quality 
can be improved through psychological intervention 
and relaxation in depressed patients with 
hypertension (Ma & Li, 2017). In addition, reducing 
the blood pressure in hypertensive patients can be 
done through a combination of improving sleep and 
controlling psychological problem such as 
depression (Li et al., 2017). 
 
Exercises was the only health-related characteristic 
had significant difference on sleep quality and was 
found as an important determinant. Those who did 
regular exercise had lower score of global sleep 
score. Bakker, Sui, Brellenthin, and Lee (2018) 
stated that exercise is included in the front line to 
treat patients with hypertension. During the data 
collection for this study, we found that majority of 
rural participants said regular exercise was not a 
common practice because they viewed it as a part of 
their daily physical activity during working such as 
walking or farming. The participants’ understanding 
regarding exercise and physical activity in this study 
was similar with a study by Oelke et al. (2015) in 
Zambia. The benefit of exercise on sleep are still 
unclear, but may related to energy efficiency 
(Myllymaki et al., 2011). Fairbrother et al. (2014) 
hypothesized that better sleep quality can be resulted 
by hormonal effects, particularly leptin, which 
appears above it usual level in deep sleep period and 
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taking role as regulator of energy conservation or 
consumption. 
 
Except for the use of CCBs and type 2 DM, the 
other illness-related characteristics such as stages of 
hypertension, hyperuricemia, and duration of disease 
did not show significant correlation/differences on 
sleep quality. Participants who took prescribed 
CCBs (primarily amlodipine) were good sleepers. 
However, CCBs may have a negative effect on 
sleep, in particular significantly reducing its duration 
among hypertensive patients with obstructive sleep 
apnea (OSA). This finding needs further studies 
to clarify the mechanisms (Nerbass, Pedrosa, 
Genta, Drager, & Lorenzi-Filho, 2011).  
 
Type 2 DM was a determinant of sleep quality in 
this study. Those with type 2 DM had a better 
sleep quality. An older study by Fiorentini, Valente, 
Perciaccante, and Tubani (2007) stated that type 2 
DM was associated with sleep quality in 
hypertensive patients, although the pathogenetic 
process remained unclear. Some potential 
mechanisms such as the hyperactivity of HPA and 
sympathetic nervous system were suspected as the 
mediator of the relationship among sleep, 
hypertension, and type 2 DM. The finding on this 
study may related to glycemic control, as it is the 
corner stone in DM management (Surani, Brito, 
Surani, & Ghamande, 2015). Zhu, Li, Wang, and Yu 
(2014) found that glycemic control had relationship 
with sleep quality. In their study, participants who 
controlled their glycemic control adequately had 
significant lower score than those who did not. 
  
There were some limitations in this study. The use 
of accidental sampling and cross-sectional approach 
restricted the generalizability of the findings, 
because it only highlights correlations but not a 
cause and effect relationship (Kellar & Kelvin, 
2012). Because the data collection were only taken 
from two public health care areas located in Central 
Sulawesi, the study findings may not portrayed the 
situations of the patients who were living in other 
areas of the province or Indonesia in general. Future 
research should recruited more participants with 
higher degree of hypertension in larger area to better 
understand the effect of disease on sleep quality. 
Potential of response bias may happen, due to the 
findings only obtained from subjective data. 
Moreover, the lack of objective measures inhibited 
to collect more comprehensive data about variables 




Mild to moderate depression and poor sleep quality 
were prevalent in patients with hypertension. Sleep 
latency was the main problem of sleep components 
among participants. Any changes in mental health 
and pattern of sleep should be identified early. Some 
factors were found significantly associated with 
sleep quality such as exercises, use of CCBs, and 
type 2 DM. Depression was correlated, but not a 
determinant of sleep quality. Only exercises and 
type 2 DM were found as statistically significant 
determinants. Thus, it is important to arrange 
patients’ regular exercise and controlling co-existing 
disease particularly type 2 DM. Nurses can help 
patients in adjusting patients’ exercise based on 
tolerance to activities and energy levels, increasing 
adherence to take medication, and supplying 
adequate information about good sleep, such as 
sleep hygiene. These findings enhance knowledge 
with insights into the determinants of sleep quality 
in hypertensive patients and bring information on 
management/caring strategies of disease. Further 
studies on other possible factors such as stress, 
nutrition, and daytime sleepiness are necessary. 
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